So far, transition-metal compounds have triggered a tremendous wave of excitement in the scientific community due to their rich physical properties. It is extremely important to understand and realize the -orbital state to tune the fundamental physical properties (i.e., magnetic properties and electrical and thermal transport) of transition-metal compounds as well as their applications. The selected topics and papers include the typical magnetism and transport properties; thus it is worth sharing with many readers. This special issue contains seven papers. The detailed information is as follows.
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In the paper "Tuning of transport and magnetic properties in epitaxial 3+ thin films," J. Chen et al. present the effect of compressive strain induced by substrate on the transport and magnetic properties of LaMnO 3+ thin films. It is found that the insulator-metal transition, charge/orbital ordering transition, and paramagnetic-ferromagnetic transition are suppressed by the compressive strain. In particular, the electronic and magnetic transition temperatures decrease with increasing the compressive strain. The present results reveal that the lattice degree of freedom plays a key role to control the transport and magnetic properties of the strongly correlated LaMnO 3+ thin films.
In the paper entitled "Aging effect on electrical conductivity of pure and Al-doped 2 3 7− single crystals with a given topology of planar defects," R. V. Vovk et al. present the study of the conducting properties in the basal ab plane of pure and Al-doped YBa 2 Cu 3 O 7− single crystals before and after long-time exposure in air atmosphere. It is shown that prolonged aging leads to an increase of the density of effective scattering centers for the normal carriers. The aluminum doping has been revealed to partially slow down the degradation of the conducting properties in process of aging. The excess conductivity, Δ ( ), has been found to obey exponential dependence in the broad temperature range < < * . In the pseudogap regime, the mean-field transition temperature * and the 3D-2D crossover point in the excess conductivity have been quantified. Near the critical temperature, Δ ( ) is described well within the AslamazovLarkin theoretical model. Herewith, both aluminum doping and prolonged aging have been found to essentially expand the temperature interval of implementation of the pseudogap state, thus narrowing the linear section in the dependence ( ).
In the paper "Magnetism and microstructure characterization of phase transitions in a steel," M. Güler presents the study of phase transitions in a low carbon steel according to the existing phases and their magnetism. Scanning electron microscope examinations showed that pure state of the steel was fully in the ferrite phase with equiaxed grains. Moreover, subsequent heat treatments on the studied steel also ensured the formation of austenite and followed pearlite phases. Mössbauer spectroscopy of these phases appeared as a paramagnetic single-line absorption peak for the austenite phase and ferromagnetic six-line spectra for both ferrite and pearlite phases. From Mössbauer data the determined the internal magnetic fields of ferrite and pearlite phases were as 32.2 Tesla and 31.3 Tesla, respectively.
In the paper "Defects induced room temperature ferromagnetism in ZnO thin films," X. Zhang et al. prepared polycrystalline ZnO thin films by the cosputtering method under different oxygen partial pressures. They found that the films deposited in pure argon gas exhibited ferromagnetism, whereas other films deposited under different oxygen partial pressures were diamagnetism. The study indicated that Zn interstitial may play an important role in triggering magnetic order in the ZnO thin films by inducing an alteration of electronic configuration.
In the paper "Transport, In the paper entitled "Oxygen defects mediated magnetism of Ni doped ZnO," W. J. Liu et al. synthesize Ni doped ZnO nanoparticles by a solution route and they are annealed in O 2 , air, and Ar gas flow. Annealed ZnO samples show ferromagnetism. They discussed the origin of ferromagnetism based on magnetization and photoluminescence spectroscopy.
In another paper, J. Yun et al. present "Magnetic properties of well-aligned ZnO nanorod arrays grown by a simple hydrothermal reaction. " Well-aligned ZnO nanorod arrays with room temperature ferromagnetism were prepared by hydrothermal method. The ZnO nanorods show (002) direction with c-axis perpendicular to the substrate surface. They discussed the nature of the ferromagnetism on the term of photoluminescence spectrum and the first-principles calculations.
